Abstract. Studying on the impact factors of urbanization construction investment efficiency in Guizhou Province is helpful to improve the urbanization construction investment efficiency, and enhance the level of urbanization in Guizhou Province, China. The Group Method of Data Handling algorithm (GMDH) is used to empirically study on the impact factors of urbanization construction investment efficiency in Guizhou province. Empirical results show that, the main factors affecting the efficiency of urbanization construction investment in Guizhou Province includes the level of economic development, the level of urbanization of the previous period and the development of financial institutions in Guizhou Province. There is a nonlinear relationship between the impact factors and the investment efficiency of urbanization construction in Guizhou Province. The level of economic development, the level of urbanization of the previous period and the development of financial institutions in Guizhou province have positive effects on the investment efficiency of urbanization construction in Guizhou Province. Their effects are large. The impact of the development of financial institutions on urbanization construction investment efficiency in Guizhou Province is mainly through its interaction with the development of economy.
Introduction
In recent years, with the rapid development of urbanization in Guizhou Province, China, the urbanization construction investment is also increasing. Urbanization construction investment efficiency has great impact on the level of urbanization in Guizhou province. Therefore, in the process of urbanization in Guizhou Province, we must pay attention to the improvement of investment efficiency in the urbanization of Guizhou province. Because there are many factors that influence the urbanization construction investment efficiency of Guizhou Province, how to dig out the main influencing factors from the numerous influencing factors, has an important practical significance to improve the urbanization construction investment efficiency and the level of urbanization.
A large number of scholars have conducted in-depth research on the efficiency of urbanization construction investment, and achieved fruitful results. Keynes put forward the concept of "marginal efficiency of capital", that is, the marginal efficiency of investment and the amount of investment is inversely proportional relationship [1] . Tobin put forward the famous Q Tobin theory, to measure the efficiency of enterprises' investment [2] . Richardson through the expected investment model analysed the efficiency of investment, using expected investment model residuals to represent the under investment and over investment [3] . Residuals are less than zero represents lack of investment, the residuals greater than zero represents excessive investment. Lv constructed an evaluation system to evaluate the investment efficiency of infrastructure in the process of rural urbanization [4] . Using data envelopment analysis method (Data Envelopment Analysis DEA), he empirically analyzed the efficiency of investment of infrastructure in Hunan Province from 1991 to 2007 in the process of urbanization. It was found that, after 2000, the comprehensive performance and individual performance of infrastructure construction in Hunan Province are presented decreasing tendency. Based on the C 2 R and C 2 GS 2 model analyzed by DEA, Zhang and Li empirically analyzed the technical efficiency and scale efficiency of the China's fixed assets investment [5] . According to the measurement results, China's 31 provinces are divided into five categories. Zhong used DEA method to evaluate the investment efficiency of infrastructure in Wanjiang City [6] . According to the results of the evaluation, in terms of the pure technical efficiency and scale efficiency infrastructure investment benefit reached to the best state in those eight cities in urban.
From the above research, scholars focus on the investment efficiency of urbanization, but little research on the impact factors of the efficiency of the urbanization construction. In this paper, we mainly study on the influencing factors of urbanization construction investment efficiency. Using the group method of data handling (GMDH), this paper screened those factors that influence the investment efficiency of urbanization construction and selected the main influencing factors in objective, automatic way.
Methods

Brief introduction of GMDH algorithm
This paper uses GMDH algorithm to empirically analyze the factors affecting the development of electronic banking of city commercial banks in western China. GMDH algorithm was first proposed by A.G. Ivakhnenko academician of National Academy of Science of Ukraine in 1967 [7] . A.G. Ivaknenko proposed GMDH algorithm using multi-layer neural network theory and the self-organizing principle of biological cybernetics theory. GMDH algorithm strongly reflects the evolution process from simplicity to complexity, the biological evolution process of competition and survival of the fittest, and the self-organization process of the ongoing restructuring of the intermediate models. It can objectively and automatically filter out the factors that have important impacts on the research object.
The steps of GMDH algorithm [8]
(1) Divide sample data set (including N data samples) into Training Set A and Test Set B. If we construct prediction model, sample data needs further to be divided into Prediction Set C.
(2) Construct the general relationship between dependent variables (output) and independent variables (input). Select K-G multinomial as reference function. Taking the system with three inputs but only one output for example, we can adopt the following quadratic K-G polynomial as reference function: 
And we take its sub-items as m initial models of modeling network structure:
Where, m = 10. (3) Select one or several selection criteria from selection criteria with external complementary nature as objective functions (or systems), namely external standards (or systems). External standards mainly include accuracy standard, compatibility criteria, correlativity criteria, portfolio guideline, cross-validation criteria, variable balance criteria, and so on. As the criteria and rule of model selection, external standards directly affect the selection and quality of the optimal model. Modelers select external standards according to concrete conditions. Urbanization construction investment efficiency is a key issue affecting the process of urbanization, and urbanization should focus on the problem. In this paper, the incremental capital output ratio is used to describe the efficiency of urbanization in Guizhou Province.
Economic development can affect the urbanization construction, and further affects the urbanization construction investment demand. Rapid economic development will increase urbanization construction investment demand. Rapid economic development also may promote the efficiency of investment. In this paper, the growth rate of GDP in Guizhou Province is used to describe the economic development of Guizhou province.
To a certain extent, the higher the level of urbanization, urban construction investment efficiency is also higher. However, in the process of urbanization, the allocation of resources may be irrational, resulting in lower urbanization investment efficiency. The urbanization level is calculated by the following equatio:
U rb an p o p u latio n U rb an izatio n level to tal p o p u latio n = (4) Per capital income ( 4 X )
Most scholars' research results show that higher per capital income of efficiency has a positive impact. But some scholar's researches suggest that higher levels of income area will lead to government support idlers, and office efficiency is low. It leads to the loss of the power to further improve the urbanization investment efficiency. This results in investment efficiency decrease. In this paper, the per capital disposable income of urban residents is used to reflect the per capital income. The improvement of the level of education, especially the development of higher education, can play a positive role in promoting the development of a town. The developed towns of higher education require to develop urbanization, and require a higher investment efficiency. The Guizhou Province ordinary college students are used to describe the level of education.
(6) The development of financial institutions ( 6 X )
In the process of urbanization construction fund raising, financial institutions can provide financial support and help the government and enterprises to rapidly raise urban construction funds. Therefore, financial institutions play an important role in enhancing urbanization construction investment efficiency. This paper uses the number of financial institutions in Guizhou Province to reflect the development of financial institutions. The rapid development of the construction industry shows that the pace of urbanization is faster, and more investment in the construction of urbanization, investment efficiency may be relatively high. Of course, there may be a lot of investment in the construction of urbanization, but the unit output is not correspondingly increase. So the investment efficiency has not been upgraded. However, the development of the construction industry can reflect the situation of urbanization, and will affect the investment and investment efficiency of urbanization. In this paper, the total output value of construction industry is used to describe the development of the construction industry.
Data selection and date source
According to the selected variables, the time interval of the data is from 2003 to 2013. The urbanization investment efficiency in Guizhou province is calculated by the preceding text, and the data of the remaining variables are derived from statistical yearbook of Guizhou Province (2004-2014).
Empirical result analysis
GMDH algorithm can weed out the variables from the model whose correlation is not obvious during the learning process. Before GMDH modeling, we need the data to do dimensionless processing. We do dimensionless processing using the following formula:
The non dimensional treatment of the formula (4):
We introduce variable data after dimensionless processing into GMDH algorithm and train them. Through training, GMDH algorithm will filter out those variables which have little, even no impact. Then GMDH algorithm outputs a linear or nonlinear model, and we gain the input-output model.
We apply self-organizing data mining software (Knowledgeminer 5.0) to build model and obtain models as follows. 
Seen from the equation (8), the model is nonlinear. This suggests that Guizhou Province urbanization there is nonlinear relationship between investment efficiency and its influence factors. As can be seen from the structure of the nonlinear model, there are not only linear factors influencing the urbanization construction investment efficiency, but also there are nonlinear factors.
From the results of formula (8) , using GMDH algorithm to mine the urbanization construction investment efficiency in Guizhou Province, we can find that the main influencing factors include: economic development level, urbanization level of last period and the development of financial institutions.
First, for the influencing factors impacting the urbanization investment efficiency, the coefficient of 2 X is 14.51. This indicates that economic development has a positive impact on the urbanization investment efficiency, and has great influence on the investment efficiency. Secondly, the coefficient of 3 ( 1) X t − is 3.06. This shows that the urbanization level of the previous period has a positive impact on the urbanization investment efficiency. Also, the impact is great. Finally, the coefficient of 2 6 X X is 9.57. It shows that the influence of the development of financial institutions on the urbanization investment efficiency. The urbanization investment efficiency is influenced mainly by the interaction of the economic development and the economic development.
Conclusions
Studying on the influencing factors of urbanization investment efficiency is conducive to improving the urbanization investment efficiency, and promoting the level of urbanization. This paper analyzes the influence factors of urbanization investment efficiency in Guizhou Province. We use GMDH algorithm to mine the main influencing factors from a large number factors, which affect the urbanization investment efficiency in Guizhou Province. Empirical results are found:
The main factors affecting the efficiency of urbanization construction investment in Guizhou Province includes the level of economic development, the level of urbanization of the previous period and the development of financial institutions in Guizhou Province. There is a nonlinear relationship between the impact factors and the investment efficiency of urbanization construction in Guizhou Province. the level of economic development, the level of urbanization of the previous period and the development of financial institutions in Guizhou Province have positive effects on the investment efficiency of urbanization construction in Guizhou Province. Their effects are large. The impact of the development of financial institutions on urbanization construction investment efficiency in Guizhou Province is mainly through its interaction with the development of economy.
